This study aims to examine new product adoption behaviours of consumers in the electronics sector. Past literature of new product and innovation diffusion research studied the characteristics of consumers who adopted the product in different time periods. These studies assumed that consumers adopted the product based on its utilitarian values alone. None of the studies include hedonic values. The objectives of this study are to extend the innovation diffusion model by applying the concept of consumer innovativeness; to classify groups of consumers based on their innovativeness; to compare this classification with the original categorisation by Rogers (1983) ; and to explore their opinion leadership role in the new product diffusion process. Managerial implications and limitations are suggested.
Introduction
Consumer decision process of new product adoption is an important issue which practitioners need to fully comprehend prior to the launch of new products. Innovation adoption gains more attention in this field of study. Previous research of the consumer decision process of new product and innovation emphasise two aspects. The first aspect investigates effects of innovation characteristics on innovation adoption behaviour (Agarwal and Prasad, 1997; Flight et al., 2011; Roger, 1983) . The second one focuses on classification of consumer groups using consumer characteristics and consumer motivation (Hoffmann and Soyez, 2010; Roger, 1983; Roehrich, 2004; Vandecasteele and Geuens, 2010) .
Most past research assumed that consumers adopt innovation according to its utilitarian characteristics. However, present consumer decision process is more complex than in the past. Products are adopted for their utilitarian, hedonic and symbolic values. Therefore, the knowledge contribution derived from past research of innovation cannot sufficiently explain the innovation adoption behaviours of today's consumers. For example, past research defined innovators as people who adopted new innovation faster than others, and characterised them as having a high level of knowledge, ease of understanding and willingness to learn how to use the product (Roger, 1983) . Although in today's market, some consumers among the first mover group purchase new IT products, they do not possess the aforementioned characteristics.
In an attempt to explain changing consumer behaviour, some studies incorporated hedonic and symbolic values. Agarwal and Prasad (1997) , and Flight et al. (2011) studied innovation characteristics. Vandecasteele and Geuens (2010) examined consumer innovativeness. However, none of the research investigates the relationship between adoption behaviour and consumer innovativeness. The objectives of this study are two-fold: one is to classify consumers into groups according to their adoption motivations by including utilitarian, hedonic and symbolic values; two is to examine timing to adopt innovation and opinion leader characteristics of each consumer group.
Results will provide in-depth characteristic information about consumers who adopt innovation in different time periods, their motivations to adopt and degree of opinion leadership. This will extend knowledge of the innovation diffusion model and ultimately help managers understand their consumers and conduct appropriate marketing strategies for each consumer group.
Literature review

Innovation characteristics and innovation diffusion model
Past research of innovation investigated factors influencing consumers' new products or innovation adoption behaviour. One stream of the research focuses on characteristics of innovation. Rogers (1983) proposed five innovation characteristics affecting innovation adoption. These characteristics are relative advantage, compatibility, communicability, complexity, and trial-ability. Later, additional characteristics were proposed. These include perceived risk (Agarwal and Prasad, 1997; Flight et al., 2011) , customisation (Boyd and Mason, 1999; Flight et al., 2011) , volition (Agarwal and Prasad, 1997; Flight et al., 2011) and social value (Flight et al., 2011) . Development of the innovation characteristics concept showed that components of innovation characteristics changed from characteristics related to utilitarian values to characteristics related to hedonic and symbolic values.
Other research streams explain the characteristics of consumers who adopted new product and innovation. Rogers (1983) investigated the timing American farmers adopted agricultural innovation and proposed the innovation diffusion model. His innovation diffusion model classified consumers into five groups -innovator, early adopter, early majority, late majority, and laggard. It was widely accepted as the basic classification of consumers, and later was applied to explain various diffusion patterns. However, these studies base the research on the fact that consumers adopted innovation on its functional characteristics alone. Rogers (1983) first examined the concept of consumer innovativeness and defined it as a timing to adopt product. The consumers who adopted the product earlier are regarded as more innovative than others. Other researchers disagreed and developed scales to measure consumer innovativeness and investigated its impact on attitudes and innovation purchase behaviour.
Consumer innovativeness
The first scale is innate consumer innovativeness measuring general consumer personality in innovation adoption. The measurement scale includes questions about opinion leadership, information search and behavioural information (Lassar et al., 2005) . However, this scale lacks power to explain consumer behaviour when applied to various product domains. As a result, later researchers proposed a modified innovativeness scale to measure the personality characteristics or behaviours of consumers related to a specific innovation (Chao et al., 2012; Goldsmith and Hofacker, 1991; Im et al., 2003; Roehrich, 2004) . The scale was widely employed to study consumer adoptions of various innovations. These include technology and electronics products (Chao et al., 2013) , internet shopping (Blake et al., 2003; Citrin et al., 2000) , technological service (Truong, 2013) , retail format and shopping style (Fowler and Bridges, 2010; Park et al., 2010) , organic food (Bartels and Reinders, 2010) , and tourism (Couture et al., 2013) .
However, the domain-specific consumer innovativeness scale has several limitations. The scale is uni-dimensional and treats consumer innovativeness as a set of personality traits, ignoring the consumer-product relationship values which include functional, hedonic and symbolic values of innovation (Vandecasteele and Geuens, 2010) . In order to overcome the gap in prior research, Vadencastelle and Geuens (2010) conducted five studies to develop and test the validity and reliability of multidimensional measurement of consumer innovativeness. They proposed 20 measurement questions including four dimensions of motivation to adopt innovation, i.e., functional innovation, hedonic innovation, social innovation, and cognitive innovation.
In conclusion, while the recent studies tried to improve the measurements by adding hedonic and symbolic aspects of innovation, limited studies explained the relationship between consumer innovativeness and innovation adoption behaviour, especially the factor of timing of adoption. The consumer innovativeness and the time period of innovation adoption are the two criteria, which identify innovative consumers. Therefore, a positive relationship between the two concepts should exist. The first proposition of this study is as follows:
Proposition 1 Consumers with different consumer innovativeness adopted innovation in different time periods.
Opinion leadership
Opinion leadership is another factor that is widely used to identify consumers who are innovators (Chan and Misra, 1990; King and Summers, 1970) . Past research suggests innovators tend to be the opinion leaders who have more knowledge about an innovation and influence other consumers in adoption of innovation (Roger, 1983) . The opinion leadership is defined as a degree of influence a person has upon others based on his superior knowledge (Childers, 1986; Goldsmith and De Witt, 2003) . Researchers developed measurements to gauge consumers' degree of opinion leadership and investigated its relationship to new product diffusion (Iyengar et al., 2011) . Personal characteristics of innovation adoption are product involvement, product familiarity, and risk preference (Chan and Misra, 1990) . Few studies investigated the relationship between opinion leadership and domain specific consumer innovativeness (Grewal et al., 2000; Ruvio and Shoham, 2007) . However, none study the relationship between opinion leadership and multidimensional consumer innovativeness. Thus, the relationship between the two factors will be explored. The second proposition is as follows:
Proposition 2 Consumers with different consumer innovativeness have different degrees of opinion leadership.
Methodology
Self-administered questionnaire is used for data collection. Respondents are 280 smartphone users with middle and upper income, aged from 25-50 and living in Bangkok Metropolitan. Smartphone was selected as an innovation in this study due to its high diffusion rate. In 2013, it penetrated over 50% of Bangkok's population including 70% of its middle and upper income brackets. The respondents are active users who adopted the product since it was launched in 2003. The respondents were firstly asked about their demographic profiles, followed by questions about the year they purchased their first smartphones, the brands and models of their current smartphones. Then, they rated 39 questions of consumer innovativeness regarding their motivations to purchase IT products and 19 questions of degree of opinion leadership using five-point Likert-scale.
The measurement of consumer innovativeness was derived from the study of Vandecasteele and Geuens (2010) and the measurement of opinion leadership was adapted from Childers (1986) , and Goldsmith and De Witt (2003) . The scale of opinion leadership was improved to include questions about knowledge and information search behaviour. These are regarded as important characteristics of opinion leaders.
A preliminary qualitative survey by in-depth interview with ten respondents was conducted to pre-test and confirm the validity of the questionnaire. Some additional questions were added to both measurements to fit the context of IT market in Thailand. Table 1 Results of factor analysis for consumer innovativeness measurement 
Results
Consumer innovativeness
Reliability of consumer innovativeness measurement was tested. The overall reliability of the measurement was acceptable with the Cronbach's alpha coefficient (the 39 questions) of 0.956. The factor analysis with maximum likelihood and Promax rotation technique was applied. The number of factors extracted was determined by considering the degree of reduction in eigenvalues. As a result, there were seven factors extracted. Given that communality indices were over 0.50 and factor loading was over 0.50, 12 questions were dropped from the analysis.
Results of the factor analysis for the remaining 27 questions were also acceptable with the Kaiser-Meyer-Olkin (KMO) index of 0.91. The Cronbach's alpha coefficients of the seven factors extracted ranged from 0.776 to 0.933 and the coefficient of the overall 27 questions was 0.939 (Table 1 ). The internal reliability and overall reliability of the measurement were confirmed.
The seven factors of consumer innovativeness are knowledge and analytic skill, emotion, self-image and social values, functional usage, product design, challenge, and first mover. The mean scores of the seven factors were calculated for further analysis.
Respondents were classified into groups based on factor scores of the seven consumer innovativeness factors using K-means cluster analysis. Given the heterogeneity among clusters and the size of each cluster, the respondents were grouped into five clusters. The factors considered important for consumers when making adoption decision should have mean score more than 3.50. The five clusters were named as product design, emotion, function and challenge, all aspect concern, emotion concern, and no concern (as shown in Table 2 ). Figure 1 shows the relationship between the adoption rate of smartphones and the year of the first adoption. It also shows the cumulative adoption over the years. It can be seen that the smartphone adoption stages can be divided into four stages. Table 3 summarises number of respondents who adopted smartphones during different time periods classified by five consumer groups. The group classification was a result of the factor analysis discussed earlier. Chi-square test was employed to test the relationship between the periods of smartphone adoption and the consumer groups classified by consumer innovativeness. The results show that there are relationships between consumer innovativeness and time of adoption (p-value = 0.021). Therefore, the first proposition is confirmed. Considering the percentage of smartphone adoption within each consumer group in Table 3 , some observations can be drawn as follows: Firstly, it indicates that respondents from the product design group who adopted smartphones during the first period of the product launch in Thailand was proportionally the largest. Consumers in the emotion, function and challenge group are proportionally the largest group who adopted the smartphones in the second period. The all aspect concern group is proportionally the largest group that adopted in the third period. The no concern group proportionally adopted last. However, the emotional group consumers tended to adopt during the last two periods. The pattern of the adoption of smartphones in Thailand by different consumer groups can be further analysed and matched with the consumer categories introduced by Rogers (1983) in the discussion section. 
Consumer innovativeness and time period of innovation adoption
Consumer innovativeness and opinion leadership
The 19 questions of opinion leadership were also analysed by the factor analysis with maximum likelihood and a Promax rotation technique. The measurement was relatively moderate with the Cronbach's alpha of 0.754. Given the commonality indices and the factor loading values for each question at more than 0.500, 12 questions were dropped. Data suitability for factor analysis has been achieved with the KMO index of 0.856. The remaining seven questions were classified into two factors -knowledge and information sharing behaviour and information search behaviour. The Cronbach's alpha of the seven questions and the questions with two factors were all above 0.800. The overall reliability and internal reliability of the measurement were thus confirmed. Factor scores of the two factors were calculated by averaging scores of the questions within the factors. A one-way ANOVA was used to compare across consumer groups with different consumer innovativeness by basing on the calculated factor scores from the opinion leadership measurement.
The results of the one-way ANOVA test (Table 5) indicated that the respondents who were different in consumer innovativeness had different degrees of opinion leadership in both information search behaviour (F-value = 10.703; p-value = 0.000) and information sharing behaviour (F-value = 25.444; p-value = 0.000). This supports the second proposition of this study. 
Discussions, implications and conclusions
This study extended the consumer innovativeness model by introducing hedonic and symbolic values. The results are seven new dimensions of consumer innovativeness: knowledge and analytic skill, emotional, self-image and social values, functional usage, product design and first mover. Based on these dimensions, five categories of consumers were clustered. They are product design group, emotion-function-challenge group, all aspect concern group, emotion concern and no concern group. These five groups were found to adopt innovation in different time periods. The results supported the first proposition. The study also explored degrees of opinion leadership among the five categories of the consumer. The findings showed that only three groups (the emotion-function-challenge group, the all aspect concern group and the emotion concern group) actively searched for information before making decision. However, only two groups (the emotion-function-challenge group and the all aspect concern group) actively shared information with others. Nonetheless, the results confirmed that different consumer groups have different degrees of opinion leadership. Hence, the second proposition is supported. The five consumer groups according to consumer innovativeness are discussed as follows.
The product design group is a group of consumers who consider the dimension of product design as the most important criteria in making innovation adoption decision. They tend to adopt product faster than other consumer groups. They are neither active in information search nor information share behaviours. Moreover, this group can be regarded as innovator according to Rogers (1983) . The important point here is that this group adopted the product for their own gratification regardless of information sharing behaviour. It may be due to the late development of social media in Thailand and the late acceptance of public sharing behaviour. These developments did not become popular until 2008. It will be interesting to further research on different innovations introduced after the emergence of the social media.
The emotion-function-challenge group is a group of consumers who consider emotional value (4.19), product design (4.01), being challenged (3.95), functional value (3.84), knowledge and analytical skill (3.68) and being first movers (3.47) in their decision making process. They are the second group adopting the new product. Unlike the product design group, this group is highly active both in information search behaviour and information sharing behaviour. This implies that this group may not be as affluent as the first group but considers several aspects (emotional and functional included) in decision-making. They will not make decisions without sufficient information. It is important to note that even though the social behaviour of sharing was still in its early stage (2005 to 2007) in Thailand, this group had already started sharing information. This group may be early adopters who travelled overseas widely; or were educated overseas; or otherwise spent time abroad. They are one of the important opinion leaders in the Thai environment.
The all aspect concern group represents consumers who consider all dimensions of consumer innovativeness. They are active in both information search and information sharing behaviours. They are the third group to adopt the innovation. They also represent the early majority of consumers in the innovation diffusion model. In addition to the utilitarian and hedonic values, this group also pays attention to self-image and symbolic values. The symbolic value is traditionally a significant value in East and Southeast Asian societies. Therefore, it is a dimension of which practitioners must be aware in their marketing strategies of new product introduction. Marketers should also consider this group as a means of disseminating new information of innovation.
The emotion concern group relies solely on their emotions in making decision. They adopted products during both the growth and maturity stages. They also represent the largest group in this study and are regarded as a late majority in the market. They are only active in information search. This can imply that the majority of Thai consumers adopted products at a later stage of the product life cycle. They observed other people around them and purchased new product based on emotion. They seem to make unplanned purchases and buy on impulse. This behaviour is very common in Asia. It can also imply that they regard social benefits of owning an innovation more than other benefits of the product. Some adopters from this group probably needed only basic communication from mobile phones but bought smartphones to keep up with social trends and fashions. It further suggests that they have different priorities in spending.
The no concern group has low values in all consumer innovativeness dimensions and represents the smallest group among all the respondents. They are the last group of consumers adopting innovation and can be regarded as laggards. They neither search for information nor share it. They probably are on the lower socio-economic levels, with limited education or simply have no interest in innovation. They appear satisfied with current products and do not seek improved ways of doing things.
From the above analysis, it is concluded that the emotion-function-challenge group, the all aspect concern group and the emotion concern group regard emotional benefits of the new product as important. The all aspect concern group is the only group that values symbolic dimension of the adoption. The product design group pays attention only to the product design dimension. In other words, the innovator group cares most about the product design of the innovation. The early adopter group is concerned with emotional and functional values along with the challenging element of innovation. The early majority group pays attention to all aspects of the innovativeness dimensions. The late majority group is only concerned with emotional value. The laggard group relies on no innovativeness dimension at all.
In terms of consumption values, the innovator is concerned only with utilitarian values. The early adopter, early majority and late majority pay attention to both utilitarian and hedonic values. The late majority regards symbolic values in addition to the utilitarian and hedonic values. The laggard pays no specific attention to any of the consumption values. Given this insight, companies can plan their marketing strategy and communication campaigns appropriately throughout the life span of the product. They now know when to introduce which type of values to persuade consumers to adopt product. Another important issue is that all new products and innovation must be developed with all three types of values in mind. Otherwise, the diffusion of the innovation may not be successful. As for the degrees of opinion leadership, only early adopter, early and late majority groups actively search for information before making a decision. As for the sharing information behaviour, only early adopter and early majority groups are active. With these results, companies can effectively channel the suitable information to specific consumer groups and know whether to utilise communication program with the benefits of opinion leader to propel the innovation diffusion process.
Limitations and future research
Smartphone is used as a representative of the new innovation adopted in recent years. Other unique characteristics of the smartphones may confound these findings. Other electronic products can be further studied to confirm the results prior to the generalisation. Tracking of search and sharing behaviour relies solely on perception of the respondents. The social media and the culture of sharing information were not introduced in Thailand until 2008. The product or innovation introduced after 2008 may be diffused at a faster rate and alter consumer adoption time periods. A further study of new products in the electronics sector may be difficult as products tend to be adopted and discarded in a short period of time. The short duration may not present opportunities for companies to formulate series of strategies, as suggested, throughout the innovation diffusion process. All respondents of the study are people residing in Bangkok. The inference of the results can only be applied to other nations in East or Southeast Asia. As Asians tend to have similar behaviour and perception, characteristics of consumers in the west may be different. A comparative study between Eastern and Western countries is suggested.
